Lightweight Motorcycle Wheel 

BACKGROUND 

The invention relates to motorcycle wheels, and more particularly to 
lightweight motorcycle wheels. 

Motorcycle wheels are subject to a variety of forces during the operation 
of a motorcycle. The wheels are subject to normal riding forces that include the 
weight of the motorcycle and the forces caused by riding over bumps and 
potholes. The wheels are also subject to braking forces that are generated in the 
wheel when the brakes of the motorcycle are applied to stop the motorcycle. 

If a wheel fails under such stress, the motorcycle may be rendered 
inoperable. It is therefore critical that the wheel be made sturdy enough to absorb 
the stresses encountered during the operation of a motorcycle. In an effort to 
prevent wheel failure, prior art wheels are constructed to be relatively heavy. A 
benefit of a heavier wheel is the potential for better tolerance for stress. A 
disadvantage of such heavy construction is added weight, resulting in diminished 
handling and reduced fuel efficiency for the motorcycle. 

It is known to use disc brakes on a motorcycle. Disc brake assemblies 
include a disc or rotor mounted to a wheel, and a caliper positioned next to the 
rotor and capable of clamping onto the rotor to slow down the rotation of the 
associated wheel. Known motorcycle disc brake assemblies fall roughly into two 
categories. The first category includes a rotor mounted at the hub of the wheel 
and a caliper that clamps to the left and right faces of the rotor from the radially 
outer edge. This is the most common type of disc brake assembly used on 
existing cars and motorcycles. In operation, the braking force of the caliper and 
rotor is transferred from the hub, through the spokes, and to the rim of the wheel 

2~ 


and the tire in order to bring the motorcycle to a stop. Braking forces have been 
historically transferred through the spokes of the wheel and therefore the spokes 
have been designed to withstand high stresses, usually resulting in solid spokes 
and heavier wheels. 

The second category, a so-called "inside-out" assembly, includes a ring- 
shaped rotor mounted to the rim of the wheel along the rotor's radially outer edge, 
and a caliper that clamps the right and left faces of the rotor from the radially 
inner edge of the rotor. During operation, the braking forces are no longer 
transferred through the spokes, but instead are transferred from the rotor directly 
to the rim. Therefore, the braking stresses are eliminated from the spokes and the 
spokes are capable of a more lightweight design that need only withstand the 
normal riding forces associated with the motorcycle. 

SUMMARY 

The present invention provides a motorcycle wheel that includes a rim, a 
hub, and a spoke. The rim is adapted to receive a motorcycle tire, and the hub is 
adapted to receive and support a motorcycle axle. The spoke extends between the 
rim and the hub. The spoke includes first and second walls that are separated by a 
distance. The first and second walls are substantially entirely unconnected to each 
other between the hub and the rim. 

The present invention also provides a motorcycle wheel that includes a 
rim, a hub, and spokes. The rim is adapted to receive a motorcycle tire and the 
hub is adapted to receive and support a motorcycle axle. The hub defines an axis 
of rotation. A central plane of the wheel is perpendicular to the axis of rotation 
and substantially bisects the hub and the rim. The spokes connect the rim to the 
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hub. The end of the spoke that is connected to the hub is substantially centered 
about the central plane, and the end connected to the rim is entirely on one side of 
the central plane. 

Other features and advantages of the invention will become apparent to 
5 those skilled in the art upon review of the following detailed description, claims, 

and drawings. 

/BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. \As a side-view of a motorcycle embodying the present invention. 
Fig. 2 is enlarged side view of the font wheel of the motorcycle of Fig. 

10 1. 

Fig. 3" is an enlarged side view of a slot in the front brake rotor of the 
motorcycle of Fig. 1. 

Fig. #fs an enlarged side view of a portion of the front brake rotor and 

wheel. 

15 Fig. 5/s a cross-section view taken along line 5-5 in Fig. 4. 
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Fig. 6 i^an enlarged exploded view of a portion of the front brake 
assembly of the riiotorcycle of Fig. 1. 

Fig. 7/^a^perspective view of a front wheel of the motorcycle of Fig. 1. 

/ 

Fig. 8/s a' side view of the front wheel illustrated in Fig. 7. 

/ 

20 Fig. 9/s a cross-section view taken along line 9-9 in Fig. 8. 
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Before one embodiment of the invention is explained in detail, it is to be 
understood that the invention is not limited in its application to the details of 
construction and the arrangements of the components set forth in the following 
description or illustrated in the drawings. The invention is capable of other 
25 embodiments and of being practiced or being carried out in various ways. Also, it 
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is understood that the phraseology and terminology used herein is for the purpose 
of description and should not be regarded as limiting. The use of "including" and 
"comprising" and variations thereof herein is meant to encompass the items listed 
thereafter and equivalents thereof as well as additional items. The use of 
5 "consisting of and variations thereof herein is meant to encompass only the items 

listed thereafter. The use of letters to identify elements of a method or process is 
simply for identification and is not meant to indicate that the elements should be 
performed in a particular order. 

vB 10 DETAILED DESCRIPTION 

Jr 3 ? Fig. 1 illustrates a motorcycle 10 having a frame 12, and a seat 14, engine 

]g 16, and transmission 18 all supported by the frame 12. A rear wheel 20 is 

B interconnected to the frame 12 with a swingarm 22, and a front wheel 24 is 

SS interconnected to the frame 12 with a steering assembly 26 including a front fork 

□ 15 27 and handlebars 28. Mounted to the handlebars 28 is the motorcycle control 

H system, including a throttle 32 and a brake handle 34. 

Fig. 2 is an enlarged side view of the front wheel 24 of the motorcycle 10. 
The front wheel 24 includes a rim 36, a tire 38 mounted to the rim 36, a hub 40, 
and a plurality of spokes 42 extending in a radial direction from the hub 40 to the 
20 rim 36. The front wheel 24 is mounted to the steering assembly 26 for rotation 

about a rotational axis 44. 

An inside-out disc braking assembly 46 is mounted to the motorcycle 10 
and includes a brake rotor 48 mounted to the front wheel 24 and a caliper 50 
mounted to the front fork 27. A similar disc braking assembly 46 may also be 
25 provided on the rear wheel 20, or a hub-mounted rotor may be employed on the 
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rear wheel 20. The rotor 48 is generally ring-shaped, and has a center axis, an 
outer edge 52, and an inner edge 54. The rotor 48 is mounted to the front wheel 
24 such that the center axis is collinear with the rotational axis 44 of the front 
wheel 24. The rotor 48 is mounted to the rim 36 as will be described below in 
more detail, but could alternatively be mounted to the plurality of spokes 42 in a 
similar fashion. 

The caliper 50 is positioned proximate to the inner edge 54 of the rotor 48. 
A brake cable 55 interconnects the caliper 50 and the brake handle 34 such that 
the caliper 50 selectively clamps onto the rotor 48 in response to actuation of the 
brake handle 34. Once clamped onto the rotor 48, the caliper 50 causes the rotor 
48, and consequently the front wheel 24, to slow down due to the frictional 
engagement between the caliper 50 and the rotor 48. 

Turning now to Figs. 3 and 4, the rotor 48 includes a plurality of slots 56 
along its outer edge 52. The illustrated slots 56 are open-ended, but may 
alternatively be close-ended slots. Each slot 56 includes a pair of flat edges 58 
that are non-parallel to each other. The flat edges 58 preferably define lines that 
extend in the radial direction and converge at the hub 40 on the axis of rotation 44 
of the wheel 24. 

Turning to Figs. 5 and 6, a threaded bore 60 and a smooth blind bore 62 
are provided in a boss 63 extending away from the rim 36, or alternatively from a 
spoke 42 of the wheel 24. The rotor 48 is mounted to the wheel 24 by way of a 
washer 64, a spacer 66 and a fastener 68. The spacer 66 includes flat sides 70 that 
are non-parallel and is shaped to fit snugly into the slot 56 in the rotor 48 such that 
there is contact between the flat sides 70, 58 of the spacer 66 and the slot 56 
substantially along the entire length of the spacer 66. In alternative embodiments, 
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the washer 64 and the spacer 66 may be integrally-formed with the boss 63 and 
wheel 24. The washer 64 and spacer 66 include through-bores that permit the 
fastener 68 to extend through the spacer 66 and the washer 64, and thread into the 
threaded bore 60 in the wheel 24. The fastener 68 includes a head 72 having a 
diameter larger than the width of the slot 56 and spacer 66, such that the head 72 
extends beyond the sides of the spacer 66. 

A biasing member, such as the illustrated coil spring 74, is inserted into 
the blind bore 62 in the boss 63 and is compressed between the boss 63 and the 
rotor 48. The spring 74 thus biases the rotor 48 away from the wheel 24 and 
against the head 72 of the fastener 68. The spring 74 provides a resilient 
suspension system for the rotor 48 that gives the rotor 48 some play, but reduces 
noise caused by the rotor 48 bouncing between the fastener head 72 and the wheel 
24. In the illustrated embodiment, the spring 74 acts along a line of force 78 that 
is generally parallel to, and spaced from, the longitudinal axis of the fastener 68. 
In this regard, the spring 74 is offset from the fastener 68. 

In operation, the non-parallel, radially-directed flat sides 58, 70 of the slot 
and spacer 56, 66 are in contact when the rotor 48 is cool. When the brake 
handles 34 are actuated, the calipers 50 pinch the rotor 48. Friction between the 
caliper 50 and the rotor 48 causes the rotor 48 to heat up. The rotor 48 thermally 
expands in the radial direction under the thermal load. As used herein, "radial 
direction" means the line perpendicular to the axis of rotation 44 of the wheel 24. 
Because the flat sides 58, 70 of the slot and spacer 56, 66 are radially-directed, the 
flat sides 58, 70 remain in substantially full contact with each other even as the 
rotor 48 thermally expands in the radial direction, and are substantially unaffected 
by the thermal expansion. 
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The lightweight motorcycle wheel 24 is illustrated in more detail in FIGS. 
7-9. The front wheel 24 includes a total of six spokes 42 that are equally 
circumferentially spaced from each other and unconnected to each other between 
the hub 40 and the rim 36. 

A central plane 76 (FIG. 9) is perpendicular to the axis of rotation 44 and 
bisects the rim 36 and the hub 40 into equal halves. The hub 40 includes six 
apertures 78 that extend generally parallel to, and are radially spaced from, the 
axis of rotation 44. The apertures 78 are equally circumferentially spaced relative 
to one another and circumferentially aligned with the spokes 42 of the wheel 24. 

The phrase "circumferentially aligned", as used within the specification 
and the claims, is intended to define elements as being located at common angular 
positions relative to the axis of rotation 44. For example, an aperture 78 is 
circumferentially aligned with a spoke 42 when the aperture 78 is positioned about 
the same angular position relative to the axis of rotation as the spoke 42. 

The spokes 42 each include a first wall 80 and a second wall 82 that are 
separated by a distance. The first wall 80 is parallel to the second wall 82 and the 
walls 80, 82 are substantially unconnected along their lengths between the hub 40 
and the rim 36, and define an open slot 83 therebetween. The walls 80, 82 are 
joined at their inner ends by the hub 40. The walls 80, 82 are joined at their outer 
ends adjacent to the rim 36 by a gusset 84. The gusset 84 is spaced from the rim 
36 and extends from the radially inward surface of the boss 63. The gusset 84, 
rim 36, walls 80, 82, and boss 63 define a cavity 86 that opens in a direction 
opposite the threaded bore. The spoke walls 80, 82 define planes, and the bosses 
63 are between the planes of the associated walls 80, 82. 
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The first and second walls 80, 82 of the spokes 42 are substantially 
identical to each other. The inner ends of the walls 80, 82 that are connected to 
the hub 40 are centered about the central plane 76. The walls 80, 82 are curved, 
however, such that the outer ends that are connected to the rim 36 are all located 
to one side of the central plane 76. The rotor 48 is mounted to the rim 36 on the 
opposite side of the central plane 76, such that the central plane 76 is between the 
outer ends of the walls 80, 82 and the rotor 48. 

It should be noted that the wheel 24 is integrally cast of aluminum. 
Therefore, the rim 36, hub 40, spokes 42, gussets 84, and bosses 63 are all 
integrally formed as a single casting. 
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